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[0011] ±m^mmmm.7t^mmum^^^x^ Ttttwx^nz. 




(4) 



(R 4 ) n R R 2 (R 5 ) 0 R 3 (R 4 ) n 



[0012] \mz&mmm * ^mmum<D^^mm^ mmm&m&'tz 

Mk5] 



SiR 1 R 2 X 




XR 2 R 1 Si 




(5) 



[0013] iffi^JEfi^Wflc-eW:, TIE^(6)T^$ti^>, 
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[ooi4] *mw\m%m<D^mmmm n ^mmun^^mm^ mmmm^m^ 

Mfc7] 



Ar 



XR 2 R 1 Si (R 5 ) 




SiR 1 R 2 X 



Ar 3 



(7) 



[0015] JifB^^^mt-^V^Ttt, Tffi5£(8)T^£ti^ 

SiR 1 R 2 X 

(R4) n XR 2 R 1 Si (R5) o (R 4 ) n 



[ooi6] ^mwimz^mmmm. * ^fm&womtjf&n. mm(5) \zMm<D& 
mmmm * *ft#»*tw©^»f raff*:, ^jssitg^bo&^t^t-^* 
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• » 

toon] *mw\mz>i&(D£mBmm ~ ^^mun^m^ma. ^tsm 

>«ft££fi£U^L VT^*>*m&Z&m*MXffi®:-tZ>-tlz3:V). fulfil 

[ooi8] *mmiz.&&&mmm * ^mmun^^m^mm^mt. tib^c 




fe-fz^tK^v)^ Suffices) \z.uM<D&j&*mte*n^b*W®Lb\^x\^ 0 

[0019] *%wim%m(D£mffimm * ^mmm^m^mw^mm^m^ tib 

Mbio] 



z 




(10) 



Z (R 5 ) 0 



fe-rz>^t\z.£<9^ mjia^(7) izmm<D&)&cp m^n^t^wmtLx^^ 0 
[0020] ^mwimztsbim^mffimm n &®#mtfm*. mzwkm&M&i-ztcfr 
TiE5t(ii)-e^n5. 
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(11) 



[0021] \mzzhtete<D&mmmm n m&ftm&n. m^mm^mm-^t^ 

TlB^:(i2)-e^$^> 




(12) 



R 1 R 



[0022] *«wj!:ff5se>»!ifli©#aaiais * rafm. itfmeisya 

Wbi3] 
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(14) 




Mki5]il ? 

■ : . .. 
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(15) 



[0025] &&mK&z>£b\zi&<D&&ffimM 7t 2&mm&n<D&j&$>mm^ mmmm 

Mkl6] 



SiR 1 R 2 X 




[0026] «^ tc ^waMsmrau IftiBIWBHfifei-Sfc* 

Mbl7] 
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[0027] \zmz>£b\zm<D&mmmm * mmwmt'Mteirztzib 

^ Tffi5t(i8)-e^n?>, 
Mki8] 




(18) 



[0028] ±|5cO#^(l)/ £ eV^(18)^)fSItbd^lS«0#»&^^OVNT« > WT^il^T?*? 

So 

[0029] Ar 1 }*, ry-i^s. g&ry— u^m, ^rv^TV-^m, @#M-y^ry-w 
2#^m^^s. 2m<Dm^mmmm. 2ffi<D*v=fmmmm. ^ta^m^m 

[0030] Ar 3 te, Ty-^S(aryl-) „ S#ITy-/l^ ltifi<D^y=?Ty — UVS, l«>ffigl 

[0031] R\ R 2 te, aftS^ TkfStl!^ TA^^, TfK*Asf-*2k^ TV— 

/H, TU— A^^g, TV— /I'ftI, T y — ;V7/^AS x 7!)-/Wn^^ 

I, ry— /kt/i^/i-"^-^ 7!J-^7;^^s, 7y-^7M-;H, ry/v 
s(aiiyi-) , T^/m. m&T^/m, i/v^m, m^>v^m, v-y/w^vs, 

y/p^-^r^S^ ry— A^/v^^-— /^^v'S, TA^A*a:7;*-— A^v^ Hffi 

[0032] R 3 fi, Tkmi^^-. T/v*;vm, ry-Ag, ry-A^rs. ry 

-^7;^s, 7y-^7;v^fts, ry-ATA^-Ag. ry— ata=* 
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-,x,m. TV/vm. tKo^^T/V^S, tKn^v^AS, WMt-Yv^y^^ 

[0033] r\ r 5 «, Tkmm*. T/v*sum, r^^m, r^/v^m. ry- 
ry-A^v*> ry-^*at, ry ^ta^a* Ty-*™***^ 
s ^ 71)wv , 7; ^;^^, ry~^T/v^-/vS, 7U-;v7;^^s^ ry/w 
r^/&, g&r^ys. s/yA-s, ©*fcvy a-s* vy a^vs, w&w*** 

[oo34] r\ R 7 ii»it, 7K*jst-. r/v^i, ry-A-*, ta~* 
ry-A^v^ ry-^r/^/v*. ry— /vr/va^s. ry-A-TA 

$-nA-£ % ry-ATA^r—A^ *fe:H:ry/V'*Sr**r*\ fc5V>teR 6 > R 7 ril> 
[0035] r\ R'ttafcK:, **J9^K T/Vn^l, TA*A^*3£, T'>- 

g&ry-A^ xy-A-TA^AK, Ty-w^H, ry-A-TA* 
-as. ry/v-s. v^y/i>is m^a^ r^m. ^.tcmm^mmnm^ir 
t\ fc?)V^^iR^ R 9 ^sv^3:2'ftE<DtfTy-/vs^i-o 

[0036] If*. 0*fettl<^HC-Cfc5o n. mtt, ®L&\^ 0-4©«fC«>5o ott, 0-2«HITTf*> 
[0037] Xtt, **J0§C^ /^^I^, TA-^v^ TA^/Uf**, TV~A<**i/* 

g^y/v^^s^ ry— a^v^—a^*^^ r/^w^ 

[0038] (3§Ktf>$J;f:) 
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[0039] Mfcl9] 



\/ 
Si 





[oo4o] z.fih<Di^m\ts M^mm^mun j ^m^m^munti,x(D 

[0041] ^^^^tf^^tbTtt.S.SJOJO-^h^^-SJO-^^-S^O-v^tK 
btf&btiX^&o 

[0042] L*>U ^(D&l&jjm^ ¥tm3:nUWAMfcfclz£Z>h<DXm, (1) KM&J&lZ. 
|pj£^v\ (2) S^^{-^^'i-^S*t>o^^^^fpj^^v^ s £>J:tf 
(3) #^^<^b^^/&^J&^ 

[0043] io-c, cix*x% ^m^m^ts^mmmm * ^mmunxh^. ±fs^b 

[0044] r(D^^»i"-<<, ^[ah m^^^cffL^^^5&^ffiv^T, itfjfe#5£(i)^L 
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[0045] [Bai]*»Wfc*«*«IW® * *«*«*m-C*>5. * § W^*Xe. Xib^ It 
[0046] «0^(O^JfeO^S^oV>Tl^0^i-^i:^T^® < 9-efc^o 

[0047] #&Kfc^5#a**sa® tc Tfs<A#a&5£^-t\fc?^ 

[0048] £1\ TISO^(5) . ^(7)^$n54^**Wfr©^ife^V^*^n 



Mb20] 




SiR 1 R 2 X (R 4 ), 



n 



n 



2) 



1)base 



R 1 R 2 SiXY 



(r*L xr2r1s '' 



(R 4 )n 



(9) 
Z=Br, I 



Z 



SiR 1 R 2 X 




(10) 
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• * 

[oo49] 5£(9) , ^c(io) izxtt^tiTF&tiz&mn^^x^ ^ti^en. ^f%&&m,Mm 

[0050] CK&ISU ffl V ^mW&BM&tLX n-BuLi N s-BuLi, tHBuLiftJf©**!^ 

THFf X*#M\&Trob%, MfoW&&33/\ 
[0051] *fc, W«^Kli*3lR 1 R 2 SiXYt3:*5V vt, X. Ytt. tK^J^^-. s^ntfls 

[0052] 5£(5) , 5£(7) }C*3V>-C, X^LTte, ^^^fc^T/^^v-S^^^^-efe 

So x^U-c^7K^M^^i-5^^#)^^^«, ^a^m^R^siXY^b 

"C„ R 1 R 2 SiH x R*R 8 SiHCl*ir*Sttffl-e#So 

2 

[0053] XtLT©7/^^^i^t5{^^©Mtu|^ ^m^^MR^SDSYt 
LXs R^SiCOR) Sfcf^R 1 R 2 SiCl (NR )1M&mX*%%> 0 tfOf^}Ctl % R*R 2 S 

2 2 

iCKNR )t-K^^tc^ m&t?fc s *<Di£.tt1kT>'*~VJ>tei*<Dm& 

2 

Mb2i] 
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SiR 1 R 2 X 



XR 2 R 1 Si 





-|=\ 1) reductant 



2) electrophile 




(R 4 ) n R 3 R 2 R i (R 4 ) n 
(1) 



1) reductant 

2) electrophile 



Ar 




Ar" 



.Si- 

(3) 



[0054] m^, ft^mjtmmk5tm\z~^\ v-c. ^m^Rm^m^mmir^ 

[0055] ^«3l5n^J (reductant) y^r>A N y^r>^^^i/- H\ y^Afcf 

^At^^^yK^by^^^'-v^-tert-^/^tf^ai^yK), -^hyr>A[8-(N,N-^ 

^/vt5/)^7^i/=k], i-hy^-^/^bT^^r, ^yr>A, ^y^^^^r^b^ 

[0056] Rjfcizm^^m%£tL,Xl-£, TMF<D^ i/^/i^— ^/W^^/l^n— tvK 

[0057] z.<DRfc<Dwmti,xi^ ^j&tt^mm^T-Jrismxm. m^^m^M 
^m^^t^^mfmmmR 3 ^mAir^-t^mx^^mifhti^ 0 M 
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■ • 

^J<7>f&, ICH CH L I , Br , ICL NIS, NBS, BrCH CH Br, BrCl CCC1 Br, 

2222 22 22 

3=fctt3rF CCF Br&^O^m^tt^u^V^k Jb&WZMe SnCK Bu SnCK 

2 2 3 3 

Ph SnCK R SiCK R Si(OR)CK RSi(OR) CK Si(OR) CK R SiF , RSiF % B(0 

332 2 3223 

R) . (iPrO)B(-OCMe CMe O), C1B(NR ) , MgCl % MgBr , Mgl x ZnCl , Z 

3 22 22 2 222 

nBr „ Znl % £fcteZnCl (tmadt£¥<0#n*1&*MkMt£¥&ft&mbLXmif 

2 2 2 

[0058] TiB©#Rj&5£te**1-,J:5fc:, ^(2')^b^(ll)^ 5£(4')iNb5£(12)^ 
„ 5£(l4)>Mb5£(l5)^ *(17)3&*e>S:(18)^-tiv€tt©SCJfet4, BF -OEt , 

3 2 

BAr „ A1C1 % AlBr % EtAlCl , Et AlCl*Wii^O/W^gft (Lewis Acid)£fl^ 

3 3 3 2 2 

Mfc22] 




Wb23] 




Wb24] 
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SiR 1 R 2 




1 ) reductant 

2) R 6 R 7 C=0 
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SiR 1 R 2 Y 





[0059] mmm) 
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[0060] mmmi) 

Mb26] 



Br 




Br 

I 



i 

v 




HR 2 Si 

n 



ii 

V 




VEa(E=H,R=Me) 
Vttb(E=Me,R=Me) 
Vttc(E=SiMe 2 H,R=Me) 
Vttd(E=BPin,R=Me) 
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[0061] MM^. ^^.^ fH]fr"e*)Sl ,4-Bis[(2-dimethylsilylphenyl)ethynyl]benzene (II) <D 

l,4-Bis[(2-bromophenyI)ethynyI]benzene (I) (7.01 g, 16.07 mmol)(£>THF^?£(150 
m\}\Z.lert-7^A'l)^VJ*<D^s9l^feW\.U M, 46.0 mL, 66.24 mmol)%-78 c C-e 
iSTUfco in#R9. ?a^£-78t^t£ofc££jf #Lfc^ chlorodimethylsilane (7.4 
mL, 66.63 mmoD^y^T^O;!, ^>o<«9^^a*-e#taU^^e>22NFP^ai^bfc: 

o 

[0062] iffT^I^^L, ^~tvv&*D;L *S&££jBK:J:*)Bi0l&v\fc. 

»*f '>U*y/V*7^^o^h^77^'-Og0g^jKhexane/ethyl acetate, 

loo/i, Rf=o.38)-r^*t^i-^^^i^^ sw^lfe-efes^^ra^ai) 

(6.06 g, 15.35 nunol))£lfc^96%-e#fco 
[0063] &J$.tpmft (H) ^tSfetti^TOiiO-efcofeo *H NMR (CDCO: 5 0.48 (d, J = 

3.9 Hz, 12H), 4.65 (m, J = 2.7 Hz, 2H), 7.37 (m, 4H), 7.54 (s, 4H), 7.58 (m, 4H). 13 
C NMR(CDCl): 6 -3.87, 91.88, 92.12, 123.24, 127.76, 128.48, 129.23, 131.32, 

3 

131.93, 134.74, 140.19. 

, iWitfi, J^Tl- ^tt^tb^-r^^^^S^^^B&^-efcSo itt, 1) n-Bu 
Li or t-BuLi, 2) HMe SiClSr^L, iite, 1) LiNaph, THF, ^A(rt)T*5^IIQ, 2) 

2 

electrophile or NH ClSr^-f , ^tl^^P&fm, UT<D&tt—J»2$$£Xf3\Z.$o 

4 

[0064] (HJS0H2) 
Mb27] 
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[0065] HkiZ, -tecD-^^^ P^#:-efe61,4-Bis(phenylethynyl)-2,5-bis(dimethylsilyl)benzene 

(iv) <D&j&miz<>\,^x±mx*—&2&mmLte&bMTfc7F\_,tc 0 ^-r , 

2,5-Bis(phenylethynyl)-l,4-dibromobenzene (III) (1.00 g, 2.29 mmol) (DTHF^E 
(20 mL)^tert-7^/H;^^A<D^^^>-^^(1.45 M, 6.4 mL, 9.28 mmol)£-78 < C 
X*ffiTUZ 0 1B#W, U^-7S 0 CK%^tz.i^mW\^tzM. chlorodimethylsilane 
(7.4 mL, 66.63 mmoD^rv-y^^T^Px., ^^tm^X^U^^hSm^W^ 
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[0066] ^(o^k . mi±Tx-mm^^u ^-t^-^qk.. ^m®*^ izzvmm ^ 

acetate, 100/1, Rf = 0.50)-CftMmm-fZ>^t^£i9^ g ffttel^^&5^&^# 
(IV) (0.75 g, 1.90 mmol)£JW83%TWCo 
[0067] #/&^PW(IV)<^t£f^T^iI9T-fcofc 0 l H NMR (CDC1 ): 5 0.48 (d, J = 

3 

3.6 Hz, 12H), 4.63 (m, J = 3.6 Hz, 2H), 7.37 (m, 6H), 7.55(m, 4H), 7.73(s, 2H). 

[0068] cmmm3) 

Mfc28] 
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Br 




Br 

V 



i 

V 




HR 2 Si 



VI 

ii 



R R 

\ s 




R R 
K 

(R=Me) 



[0069] a&vvr, Zbiz.mv&f&tpfflfcX'hz 

l,4-Bis(2-dimethylsilylphenyl)-l,3-butadiyne (VI) ^/$&{£O^T_hfB^— ^ 
3^#R^b^^^pj^-§ 0 l,4-Bis(2-bromophenyl)-l,3-butadiyne (7.00 g, 

19.44 mmol) Ox- 7Vl^?g(195 mU^n-^A-y^i^— ^VflSSK(1.6 M, 
26.0 mL, 41.6 mmol)£-78 < CTi&TWt 0 1. 5P#P^ PC^TH*#Lfc^L 
chlorodimethylsilane (5.5 mL, 49.57 mmol)^>y^v > -e^P^L, §£>fcl6ll#|ffl^ifi*T? 
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• ■ 

-vh-^7^-(^^^hexane, Rf = 0.53)^#i^f§H-5r^£«3, 5.50 g (17.26 
[0070] ^^F^^CVDO^ttaTOii^-efeofdo'HNMR^DCl): 6 0.45 (d, J - 

3 

3.9 Hz, 12H), 4.56 (m, J = 3.6 Hz, 2H), 7.35 (m, 4H), 7.56 (m, 4H). 

[0071] mmmA) 

UTlZ, l,4-Bis(l,l-diniethyl-lH-l-silainden-2-yl)benzene (Vila) ©#^&tO 

\,^xmz**~j*izmmvtj:tftbmwirz> 0 ^-r % v^M28 mg , 4.03 mmodt-t? 

U?Uy(519 mg, 4.05 mmoO^^^THF^ (4.5 mLX ML^NPHWi^U !^ 
^A^^W-K^SrMUfCo-0^(--a-^ , t J F^^(ll) (396 mg, 1.00 mmol)<£> 
THFig$?(2 mL)^^S-e*nx.fc„ 5ftmW:W\stc.'&. fcf'^^fP^T^^ 

[0072] mbfttc^mmmmzmfaikm.7kx*ffifristz^ *i7kMgso xm,mu ?M%k. 

4 

^^^J£T@*LfCo#^tbfcm^^y^^V^7^^a-^h^^^-(MFJ 

^chci )-e^fi^i-6ri:(cj;«9, ^mm\m^mmnm n jm^mumx 

3 

$)S@^J^^#j(VIIa) (205 mg, 0.52 mmol)^J|X^52%-e#fc 0 
[0073] ^^^^(Vlla)^^)^}*^^^^^^^ 'H NMR (CDCO: 6 0.50 (s, 

12H), 7.22 (m, 2H), 7.33 (m, 4H), 7.52 (s, 4H), 7.56 (m, 4H). 13 C NMR (CDCO: 8 

-3.06, 124.34, 126.64, 126.95, 130.08, 131.73, 137.94, 138.34, 140.82, 144.91, 

148.99. 
[0074] (H«!l5) 

[0075] ^iC, l,4-Bis(l,l,3-trimethyl-lH-l-silainden-2-yl)benzene (Vllb) GD^/^SriCO 
V^T±f5^— J^l^mX^^h^m-t ~ho V^M9 mg, 1.30 mmoDir^l/^l/ 
V(166 mg, 1.30 mmoOO^^^THF^ (2 mLX ^T^BOTjf #U Vf'V^'f 
-7?U~ym%L*mW^tz. 0 ^.(Dmm^^mWW) (105 mg, 0.26 mmoOOTHF 

[0076] ^J^^^{^fD^kT^^'>A^^Px.fci^, ^nnzivW^i^ittLfc 
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4 

bbz>^biz.£iQ. ^mm^m^mmmm % &&^mwmxhz> g (vnb) 

(93 mg, 0.22 mmol)£l&^83%-t?#7c 0 
[0077] g (Vllb) (DyofenSXTOmVXfo'ofro *H NMR (CDC1 ): 5 0.38 (s, 

3 

12H), 2.21 (s, 6H), 7.18 (s, 4H), 7.26 (m, 2H), 7.42 (m, 4H), 7.57 (d, J = 7.2 Hz, 
2H). 

[0078] mmme) 

[0079] ^V^t, l,4-Bis(l,l-dimethyl-3-dimethylsilyl-lH-l-silainden-2-yl)benzene (VIIc 

[0080] ±&<d g #Ht^ (vnb) mm^m^n^ \ ^n^Mt^x^^m 
rnmrn k &m*wmPcxibz> g mt-sm (vn c ) znt^ 

[0081] g #Hb^ (VIIc) (DyotenSXTOimyXfo^tlo *H NMR (CDCl ): 5 0.21 (d, J = 

3 

3.6 Hz, 12H), 0.35 (s, 12H), 4.38 (m, J = 4.0 Hz, 2H), 7.06 (s, 4H), 7.23 (t, J = 7.2 
Hz, 2H), 7.39 (t, J = 7.6 Hz, 2H), 7.60 (t, 4H). 13 C NMR (CDCl ): 6 -4.23, - 

3 

2.63, 124.98, 126.01, 126.73, 129.90, 131.82, 138.28, 140.62, 152.61, 153.80, 
163.93. 

[0082] mmmD 

[0083] SkTK. 

1 ,4-Bis[l , l-dimethyl-3-(4,4,5,5-tetramethyl-l ,3,2-dioxaborolanyl)-lH-l-silainden 
-2-yl]benzene (Vlld) <Z>g*/&£HCOl ^TbuIS^— J^l^mV^bUmir^ 0 

[0084] wm<D g mt&m (viib) <D&f&t mmim<ttn\, \ ^m^-mti^x^^m 

^(Dft^^^l-isopropoxy^^.S.S-tetramethyl-l.S^-dioxaborolane^fflV^r.^fc: 

W43%x*mwimz>^nmmm * &®&munxfoz> g mt&m (vnd) 

[0085] g mt&yo (Vlld) <DVdmZSXT<Dm<9Xh'otz 0 *H NMR (CDCl ): 5 0.36 (s, 

3 

12H), 1.30 (s, 24H), 7.18 (t, J = 7.2 Hz, 2H), 7.26 (s, 4H), 7.34 (t, J = 7.2 Hz, 2H), 
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7.47 (d, J = 7.2 Hz, 2H), 7.52 (d, J = 6.8 Hz,\2H). 13 C NMR(CDCO: 6 -3.86, 
24.95, 83.93, 124.72, 126.15, 127.10, 130.00, 131.67, 138.20, 140.09, 151.58, 
158.89. 29 Si NMR (CDC1 ): 8 5.20 '/"*"Vi 

[0086] (mmffl8) 

[0087] l,l,5,5-Tetramethy]-2,6-diphenyl-lj5fdihydro-l,5-disila-s-indacene (VIII 

[0088] U^!>A(15.2 mg, 2.19 nmiol)£^:7l/*V><28b.2 mg, 2.19 mmolK^-g^SrTHF 
-g^(IV) (200.0 mg, 0.51 mmol)OTHF^^(l : J5 mL)^r^^fCTAPx.^io 

4 

h^77>f— (MPB^jffiEhexane/ethyl acetate, 100/1, Rf = 0.20)T?#«*ftRi-5^£t£ 

£0, ##93fcffS^»lt3lt3! * S «Kb-£«3 (VIII) (177.7 mg, 

0.45 mmo0£J&^9O%K-C#fc o 
[0090] @^b^(Vm)^tt^T<^ii t 9'trfeo7c 0 *H NMR (CDCO: 6 0.51 (s, 

12H), 7.26 (m, 2H), 7.38 (t, J = 7.6 Hz, 4H), 7.52 (m, 6H), 7.60 (s, 2H). 
[0091] (MMM9) 

[0092] i^T, l,l,lM'-Tetramethyl-bi(lH-l-silainden-2-yl) (IX) O^J&ifeKlOV ^Tift 
[0093] ])^Ml2 mg, 1.73 mmol)^^U^l/>(222 mg, 1.73 mmol)<D^-£^3rTHFt' 

(2.5 mD. ^?u-e4&#ii0ig#u y^!>^7^i^^.K^^p^ufc„ ^(ommz.m 

&<D&&L t PtiSlfcM) (130 mg, 0.41 mmol)(DTHF^f&(l mDSr^S-e^fco 5^ 

[0094] ^j&^^^-^/w^fcaffiu mbntz.^mwmm*mQ&m.*x*m&\^ 
tern. ^*Mgso -c<e*u mm^m&Tm^tLo nbtiizm&m&isv 

4 

*^/^7i»^D^h^77-f— (Jg§a^«Ehexane, Rf = 0.24)X^mnM^-^t\Z.X^) 

s immm^mmm n *ttw^T*fc5 § «Kfc£4fcox) (45 mg , 0.14 
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mmol)£lW34%-e#fco 

[0095] B mk&W(lX)(Dmm^T<nm<9-?&^tio l H NMR (CDCO: S 0.47 (s, 12H), 
7.12 (s, 2H), 7.25 (m, 6H), 7.52 (d, J = 6.9 Hz, 2H). 

[0096] Z<D£?\^Xnbtltcik&m*. ^-rtlh^-grftZ^tCo mz-lt, THFf M 
33V n-C, *S"fb-^Mfo(IX) , (Vila) , (VIII) ^rtl^Ptt, 364nm, 375nm, 398nm^ 
KflJtffefc&^U 417nm, 437nm, 445rnn<£feSteT*i^;h/£r3te3r^b 
/Co ^^fi^Jfc^ttx ±ta<DHi#^0. 49 (anthracene), 0. 86 ( 
9,10-diphenylanthracene) „ 0. 73(perylene) b^5WV%x>1to &*3* ±SE<E>3&>o:i 

[0097] mmmio) 

[0098] etT^i"^— -M&ffl V v-C, @ mt&Vo (Vile) e^-— ^ 

Mfc29] 
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R 2 Si 

H 

n 




We (R=Me,R'=Ph) 84% 
Wf (R=Hexyl,R , =Ph) 80% 




Xe (R=Me,R , =Ph) 96% 
Xf (R=Hexyl,R'=Ph) 89% 



[0099] trt, mg, 3.26 mmo0i:^-7U^^(0.417 g, 3.26 mmoDO^'g^S: 

THF<=P(2.5 mL\ M-<MI$IKHft#U y^^^7^>=K»|RSrW«Ufeo -*>i$ 

it^u ±Mm^m(Dm/^;v^<Dit^m (id (0.300 g , 0.76 mmoi) cothf^ 

t(2 mL)^?a-e*Px.fcio MteTSa-Rfljtm^fcfK ^/7xy ^(0.595 g, 3.26 
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* 9 

[oioo] #^^fflii^fp^m^K-egfe#-bfc^, M^KMgso -csfc&u 

4 

(hexane/AcOEt 10/1, Rf=0.10) [ZX 1 0nWrt^t\^X'0, @#tffcl^(VIIe) 0.487 
g (0.64 mmol)£&&@#:£LTI|X^84%-e#fc 0 
[0101] mhtltz. @ (Vile) O^ttft^T^^i-o Mp. 295-297<C. *H NMR 

(270 MHz, CDC1 ). 8 0.28 (s, 12H), 2.99 (s, 2H), 6.53 (s, 4H), 6.90-7.12 (m, 6H), 

3 

7.19-7.23 (m, 12H), 7.32-7.36 (m, 8H), 7.52 (d, J =6.9 Hz, 2H). 13 C NMR(67.8 
MHz, CDC1): 8 -4.53, 83.14, 125.63, 126.05, 127.38, 127.56, 127.99, 128.28, 

3 

129.09, 131.21, 137.48, 138.45, 145.68, 147.48, 149.62, 153.49. Elemental Anal. 
Cal. for C H O Si , C, 82.28; H, 6.11; Found; C, 82.10, H, 6.23. 

52 46 2 2 

[0102] mmmii) 

[0103] _h|S^— :^tmT^#^^57^L7£:ffll>-C, fi&CD&g tftffc 

&m (VIh\ VIIIIk VIIIc, Vllld, XIII, XVI)tf>g-/&#iJ£ x v^— /^t$(D£-f&(Dm<D& 

Wb30] 
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H 




VlUb (R=Me,R'=Ph) 85% 
VJHc(R=Hexyl,R'=Ph) 81% 




R R 



XIb(R=Me,R'=Ph) 75% 
XIc(R=Hexyl,R'=Ph) 72% 

XId(R=Me,R',R , = ^y^ = ^ )7 7% 
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H 



SiHex 2 





/ \ 

Hex Hex Hex Hex Hex Hex 



XH 43% 



Hex Hex 
Hex Hex V Hex Hex 




Ph Ph PK Ph 

XIV 92% 



Mb32] 
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i » 



SiHex,H 




Hex Hex 



XV 



Hex Hex 




Hex Hex 



Hex Hex 



Hex Hex 



XVI 



Hex Hex 
Ph Ph W 



Hex Hex 




Hex Hex 



/ - 

Hex Hex 



XVI 



[0104] UTs & B #)it&%>) (VHf, VHIb. VIIIc, VHId, XHK XVI) |3\ ±3$.<D @ #tf ( 

viie) <D&&tmm<D^mz.£y)^tb^ti&mj^ 0 tthh<D^-mmm:wr\^-r 

o 

[0105] @ mt&ydVl\f: HX^80 %, M&mfo. 'H NMR (270MHz, CDC1 ): 8 0.71-0.88 

3 

(m, 20H), 1.20-1.40 (m, 32H), 2.98 (s, 2H), 6.57 (s, 4H), 6.85 (d, J = 8.1 Hz, 2H), 
6.97 (t, J = 7.6 Hz, 2H), 7.07 (t, J = 7.0 Hz, 2H), 7.20-7.23 (m, 12H), 7.35-7.38 
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4 f 

(m, 8H), 7.49 (d, J = 6.8 Hz, 2H); 13 C NMR (67.8MHz, CD): 8 12.61, 15.13, 

6 6 

23.75, 24.89, 32.56, 34.25, 84.45, 126.59, 127.30, 128.46, 128.77, 129.12, 129.54, 
130.09, 132.63, 137.93, 139.56, 146.80, 147.38, 151.81, 156.68. 
[0106] Bmt&mvmb: 1R*85%, 'H NMR (270 MHz, CDC1 ). 8 0.03 (s, 

3 

12H), 3.02 (s, 2H), 6.71 (d, J =6.9 Hz, 4H), 6.94 (s, 2H), 6.96-7.06 (m, 6H), 
7.20-7.24 (m, 10H), 7.33-7.36 (m, 10H). 13 C NMR (67.8 MHz, CDC1 ). 8 -4.98, 

3 

83.23, 125.02, 126.17, 127.23, 127.79, 128.15, 128.31, 129.81, 139.49, 140.98, 
145.97, 146.80, 147.50, 153.84. 
[0107] g #Mb-£-^VIIIc: 4X^81%, *H NMR (400 MHz, CD): 8 0.70-0.85 

6 6 

(m, 8H), 0.91 (t, J = 7.08), 1.20-1.28 (m, 32H), 3.14 (s, 2H), 6.81 (t, J = 7.08, 2H), 
6.92-7.13 (m, 20H), 7.53 (s, 2H), 7.63 (d, J = 7.32, 8H). 13 C NMR (67.8 MHz, C 

6 

D). 6 12.20, 15.01, 23.58, 24.68, 32.51, 33.98, 84.60, 126.26, 127.25, 128.73, 

6 

129.30, 129.56, 132.18, 139.13, 143.02, 147.03, 147.74, 148.65, 157.13. Elemental 
Anal. Cal. for C H O Si , C, 83.18; H, 8.34; Found; C, 83.31, H, 8.30. 

72 86 2 2 

[0108] B mt^VlM: 4513*71%, H&Hfr. ! H NMR (270 MHz, CD CI ). 5 -0.13 (s, 

2 2 

12H), 6.23 (s, 2H), 7.18-7.24 (m, 10H), 7.30-7.40(m, 12H), 7.72 (d, J = 7.6 Hz, 
4H). 13 C NMR (100.4 MHz, CD CI ) 8 -5.73, 86.54, 120.31, 123.93, 125.41, 

2 2 

125.86, 126.69, 128.36, 128.47, 129.33, 140.13, 140.27, 141.98, 144.39, 148.12, 
148.36, 148.89. HRMS(EI): 754.2749 (M+), Cal. For C H O Si +: 754.2723. 

52 42 2 2 

[0109] g mt^-^OXm: 4X^43%. *H NMR (400 MHz, C D ) 0.81 (t, J = 6.8 Hz, 8H), 

6 6 

0.88 (t, J = 6.8 Hz, 12H), 1.02 (t, J = 8.0 Hz, 8H), 1.13-1.26 (m, 38H), 1.40-1.50 
(m, 4H), 1.55-1.67 (m, 4H), 1.82 (br, 4H), 6.91 (t, J = 8.0 Hz, 2H), 6.95 (t, J = 7.2 
Hz, 2H), 7.02-7.15 (m, 16H), 7.20 (d, J = 8.0 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 
7.50 (d, J = 6.8 Hz, 2H), 7.70 (d, J = 7.6 Hz, 8H). 

13 C NMR (67.8 MHz, C D ): 5 12.58, 14.89, 14.96, 23.60, 24.84, 25.13, 31.00, 

6 6 

32.52, 32.80, 34.16, 37.92, 41.54, 55.78, 84.86, 120.90, 121.71, 126.21, 126.60, 
128.84, 129.68, 130.17, 132.71, 137.94, 139.65, 141.74, 147.20, 151.82, 152.18, 
157.74. 
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■ • 

[0110] (HJ60U12) 

[oi 1 1] m A"ixm&m v ^z^—^^h(Dmt^(^-^4mm) &m v ^tcm 

[0112] $.-f , ik&VWlle (0.248 g, 0.330 mmol)(OCH CI (35 mD^^^BF -OEt (90 mL) 

2 2 3 2 

4 

1rZ>^biZ&<9^ 0.226 g (0.313 mmol)© @ W^^XeS:Slfe®fri:b-CJ|X^96%-e# 

[0113] WT^, g ^b^Xe(D#^14jit^-r o 'H NMR (270 MHz, CDCO: 

5 0.38 (s, 12H), 6.98-7.06 (m, 8H), 7.14-7.24 (m, 12H), 7.30-7.35 (m, 8H), 7.44 
(m, 2H). ,3 C NMR (67.8 MHz, CDC1 ): 8 -3.83, 66.65, 118.13, 123.27, 125.94, 

3 

126.57, 128.10, 129.11, 129.20, 131.10, 142.05, 142.37, 142.42, 144.55, 145.72, 
157.18, 170.25. 

[0114] mmmi3) 

[0115] J^T, S Wh&VoXU Xlb, XIc, Xld, XIV N XVII&, JtJfc© g mt-&mXe<D^$Lb 
[0116] SftHfrg^XF: IR^89%, Hfe^fr. *H NMR (400 MHz, CDC1 ): 5 

3 

0.77-0.80(m, 12H), 0.90-0.95 (m, 8H), 1.10-1.20 (m, 24H), 1.27-1.34 (m, 8H), 
7.06 (m, 8H), 7.18-7.24 (m, 10H), 7.30-7.35 (m, 10H), 7.45 (m, 2H). 
[0117] @ mt^mXXb: 1W75%, 3t£.@ffc. Mp. 202-204^. ! H NMR (400 MHz, CDC1 
): 5 0.34 (s, 12H), 7.06-7.10 (m, 2H), 7.16-7.25 (m, 16H), 7.30-7.33 (m, 12H). 13 

3 

C NMR (100.4 MHz, CDC1 ): -4.28, 67.20, 121.86, 124.39, 125.58, 126.68, 

3 

127.08, 127.11, 128.07, 128.97, 142.41, 142.53, 143.75, 144.89, 157.49, 171.10. 
[0118] B ftHb-g^XIc: J&3572%, Jt&Hfr. ! H NMR (400 MHz, CDC1 ): 5 0.76-0.90 

3 

(m, 20H), 1.08-1.30 (m, 32H), 7.07 (t, J - 7.8 Hz, 2H), 7.16-7.24 (m, 16H), 
7.26-7.35 (m, 12H). ,3 C NMR (100.4 MHz, CDC1 ): 11.71, 14.02, 22.49, 24.07, 

3 
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« « 

31.33, 32.84, 67.07, 122.08, 124.24, 125.40, 126.58, 127.10, 127.92, 127.98, 
128.94, 142.34, 143.81, 144.22, 157.59, 171.94. Elemental Anal. Cal. for C H Si , 

72 82 2 

C, 86.17; H, 8.24; Found; C, 85.89, H, 8.19. 
[0119] @ #Kfr£^XId: W77%, n&mfc. l H NMR (400 MHz, CDC1 ): 6 0.21 (s, 

3 

12H), 6.08 (s, 2H), 6.61 (d, J = 7.6 Hz, 2H), 0.76 (d, J = 7.2 Hz, 4H), 6.92 (t, J = 
7.6 Hz, 2H), 7.06 (t, J = 7.6 Hz, 4H), 7.21 (t, J = 7.6 Hz, 2H), 7.34-7.38 (m, 6H), 
7.89 (d, J = 7.2 Hz, 4H). 
[0120] i#Hfr£*GV: Um92%, m fo. 'H NMR (270 MHz, CDC1 ): 5 0.74-0.82 

3 

(m, 18H), 1.04-1.28 (m, 36H), 1.38-1.44 (m, 8H), 1.97 (m, 4H), 7.0-7.1 (m, 6H), 

7.17- 7.34 (m, 22H), 7.43-7.48 (m, 4H). 

[0121] g ftrtfr^XVII: M&mfo. 'H NMR (270 MHz, CDC1 ): S 0.70-0.75 (m, 32H), 

3 

0.89-0.95 (m, 8H), 1.00-1.21 (m, 48H), 1.32-1.37 (m, 8H), 1.92-1.98 (m, 8H), 

7.18- 7.28 (m, 22H), 7.32-7.36 (m, 8H), 7.53 (d, J = 6.5 Hz, 2H), 7.61 (s, 2H). 

[0122] tit, miK, m&<D& @ mt^-me^ xibt, itm<Dtc^<Ditmt^mcomp. 
[0123] mmmi4) 

[0124] sir. s mt&mxxvt, ±&<d @ mk&me<D&)$kmm(D^mz£<9, mm 

J^^fc^^^XIX^^^^f H WT^^^XX^UT^bfc(#^-- 
Wb33] 
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XXI 52% 



Reagents and conditions: i, 1) LiNaph, THF, rt, 5 min; 2) Ph 2 CO, 
rt, 15 min. ii, BF 3 OEt 2 , CH 2 CI 2 , 15 min. 



[0125] Ztlb<Dik&toXlX&£XMk&toXXl<D&m&m.&&TlZ&-r o 

[0126] ik&OfoXlX. J&^44%, Mp. 164-166 X,. l H NMR (400 MHz, CDC13): 6 

81-0.94 (m, 36H), 1.14-1.36 (m, 68H), 2.97 (s, 2H), 3.13 (s, 2H), 6.76-6.81 (m, 
8H), 6.88 (td, J = 7.6 Hz, 1.2 Hz, 2H), 6.94 (td, J = 7.0 Hz, 1.2 Hz, 2H), 7.00-7.15 
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(m, 24H), 7.30 (s, 2H), 7.31 (d, J = 8.0 Hz), 7.46 (dd, J = 7.0 Hz, 1.2 Hz), 7.55 
(dd, J = 8.0 Hz, 1.2 Hz, 8H), 7.62 (dd, J = 8.0 Hz, 1.2 Hz, 8H). 13 C NMR (100.4 
MHz, CDC1): 6 12.35, 14.91, 15.01, 23.56, 23.60, 24.66, 32.36, 32.47, 34.02, 

3 

34.05, 84.22, 84.22, 126.60, 127.21, 127.44, 128.22, 128.27, 128.50, 128.74, 
129.13, 129.19, 129.50, 130.10, 132.08, 132.64, 137.96, 139.08, 139.47, 139.88, 
146.78, 147.00, 147.34, 147.86, 148.85, 151.76, 156.36, 157.25. HRMS (FAB): 
Calculated for C H O Si +: 1999.1863; found 1999.1893. 

138 166 4 4 

[0127] fc&faXXI. ift^52%. Mp. 255-258 "C. ! H NMR (400 MHz, CDC1 ): 5 

3 

0.73-0.80 (m, 32H), 0.90-0.94 (m, 8H), 1.06-1.18 (m, 56H), 1.26-1.34 (m, 8H), 
7.01-7.06 (m, 6H), 7.14-7.22 (m, 28H), 7.30-7.33 (m, 18H), 7.44-7.46 (m, 2H). 

13 C NMR (100.4 MHz, CDC13): 5 11.63, 11.83, 14.04, 22.45, 22.47, 24.05, 
24.16, 31.28, 31.35, 32.80, 32.94, 66.76, 118.16, 118.46, 123.23, 125.65, 126.46, 
127.56, 127.88, 127.99, 129.07, 129.11, 132.39, 141.35, 141.98, 142.44, 142.64, 
142.73, 142.96, 144.44, 145.16, 145.24, 156.96, 157.22, 170.62, 171.09. Anal.Cal 
for C H Si : C 85.92, H 8.26; found: C 85.41, H 8.29. HRMS (FAB): Calculated 

138 158 4 

for C H Si : 1927.1441; found 1927.1466. 

138 158 4 

[0128] ±mk&Wxixfrb1k&Wxxi^<D&]&x3c-- jft-fb-rsfcTK^f fr£4fe(l 

9) frhtt&m (21) — cD^dr- Afcfc5„ TIB^^b^ (19) - (21) <n>&ft&& t 

i^bfc, r\ r 2 . r\ r\ x\z^xittti^timm^tch(Dbmm-ehz>o 

Mfc34] 
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X x 
SiR 1 R 2 SiR 1 R 2 




Reagents and conditions: i, 1) LiNaph, THF, rt, 5 min; 2) ketone, rt, 15 min. ii, BF 3 OEt 2 , 
CH 2 CI 2 , 15 min. 



[oi29] te.vkz&nmmM * ^mwrnm mytum-^nMm^umtvxm 
m-ziwumwMt&mx-fov. tits mm^m^. mmmm^^^nx^ 



' 1 v 

WO 2005/044826 38 PCT/JP2004/016433 

■» * 
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[i] TiE5£(l)-e^£;ix^ 

Mki] 




(1) 



^:(D Ar 1 ^, Ty-v^s, g&Ty-^x, *-y=rry-i^£. «fe*-y=r 

2«<o«ife*-y='ii*«Sr*b, r\ r 2 b\ aatstic. 7kutjj§H\ ta^as, ta 
=^>S, Ty— as, Ty— a^^s. Ty— a^ts. Ty— 

ata4a£* ry— ata^^v-s, ry— /wwts, Ty— ata-Jt—a 
& ry-ATA^^AS, ry;H, t^/s. gi&T^/a, v-yAS, etfef yA 
& i/y^t^r^l, W9&'VM^i/&, ry— a^at^-a^^s, ta^-a 

, TA^rAS. 7;l^;WI, TU-AS, Ty-A^S, Ty — ATARAX , 
Ty— ATA^rA^S. Ty— ATA^r-AS. Ty— ATA^r-AS, TV/^M. 
tKn^>TA=¥A^ tKn^fA'ii, g&tRn^v/^AX, v^AX. g&~>- 

, R 4 {*, TkMCT-, TA^AS, 7M/WS, Ty— /H, Ty- 

/i/t^v-S, Ty— Ty— ATA^AS, Ty— yl/7/^^>S, Ty— A 

7/^ftSs Ty— ATA<5r-AS, Ty— ;V7;^/H, TyAS, T57&, 

g&T^/s, i/yAS, s^vyAS, ^v^^m, g&v-yA^v^ rv- 
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[2] TS2^:(2)-e^^§, 
Wb2] 




(2) 



5£(2) R\ R 2 tt. atSCKl, 7k»i\ TA^S. T/Vdr/V^ 

ry— /H, ry— /v^rvi, ry-^^-s^ ry— a-x/i^/i^ ry-A 
t/V3^i, ry— atvi^/v^S, ry-/vr/^^/vS. ry— ;vt/v*~;v 
ry^m, T5.;m, m&r^/m. i/y^s. agiv-y/^ v-y/v^v-s, e$i 

^-S. T'J-;H, ry— 7D-;v7/^;H, ry— ATVi^r/v-^S, 

Ty— ATA-^vi^ 7U-/V7;V^r^S> TV/^M. fcFn^TA^AK. fcK 

r/w^/vs. t/V3^t^s, ta^/v^*3e, ry— /vs, ry— /^v'S, 
T-y-Ax^s. xy— ata^a-S^ xu— a-xa^^^ ry— ;v7/v^ft 
^ ry— axa-t— aX, xy— axa^—aS, Ty^M, T^/M, fii&X5:/S 

^ g&v-yAS, v-yA^^s, m^y/^^^s. xy— a^ax*- 

>vir*i/^ XA^rA^A^^A;*-^^ WM^J/^M. lffi(DMW$MM&tc\* 
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[3] 



Mb3] 




(3) 



Arte, Ty — gi^ry— 2ffi©ty^7!)-i/>s, 2iffiofii& 
a-y^ry-i^ak Hffi^ntsts, ltiBoit&ttXaiS. il©ty^l^SE 

*fcttl«Oll^y:^*St»33*U R\ R 2 te, tK^J^T-. 7M;H 

, T/)/=*^>m, T^/^^-m, Tv—s^m, Tv—^^m. tv— /^^tm, 

TV—^Tjv^-jvm, 7y-;v7;V3^v'S, TV— ^7;v^f^-S, ry— /VT/v 

^=;vs, ry-/vr/v=ar=/v«, ry^s. 7$ys, tt7?/s, ^y/va, e& 
«>y/nj % i/v/utt^m, wwyv^^m, Tv—/^/^*~^ys-^>m. r 

stmc^ 7/14-/H, r/v^/v^Sx ry— /H, ry— /^^-s. ry— jvt?^ 

/vm, TV—/^T/^/^^tM. TV—^T/V^/V^ TV—S^T/V^/V^ TV 
/H, tKn^i/7;^/H, fcKn**>^?vv2£ % fi&fcKn^i/'^/V'^ i/V/PM. 

Sr^U R 5 te, tMI J^-. 7;WS, T/u^v'X. t/^^^-s, ry— /wS, 
ry— /^=3r'>S, TV— /^*m, TV—^T/V^;vm. TV—^TtV^^m, TV 
—?VT)V5r;v=f-jr^ TVr-t^T >v>r—;v^ 7y-^7;^=/H, ry/v-S. 

;m. t^75ys, ->y/n, a&v-y/^ ^jA^t^m. ww^v^^m. 
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[4] 




(4) 



(R 4 ) n R R2 (R% R3 (R4) n 



[^(4) R\ R 2 te, %k&K. 7kl^JJ§H\ T;V*;vm, T/V^s^ T;V^;V^ 

m ^ tv—sum. 7y-^>s, ry-zw^s, rv—^r/^/^m, ry-/v 

vy/i^vi, ry— /w^/v^^-— yv^-^i/S, r/v^/^/^^-— /^^^s. i 
fts, ry— ry— a^S, ry— ;vr;^;vS, ry— /vr/^/v-^^S 

^^^.^ 7;i^/n, tvi^^^ r/^/v^s. ry— ry— A>tti/& 

^ TV—;vT;v*;vm. r^/wr^^S, Ty— ;V7/i4;wf 

ts, ry— /vT/v^/H, ry— ^tm^;H^ ry/i^ t?/£, e&T5:y 
s % i/V/vm. »^y/«, ixy/v^i/S, fiifevy/v^^s. ry-/^/^* 
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Mk5] 



SiR 1 R 2 X 



(R 4 ) 



n 



(R\ ■ 



XR 2 R 1 Si 




it (5) f , Xtt, Zklf JgC^f-. ^n<?VjjjH\ TA^^S, TVl^/l^^S, Ty— 

/w^rv'i, ry— A-^a-g. v-y/vs, m^v-y^s, ^v^/i^ ffi£k**>-~ 
a-s&^u at 1 }*, ry— v-^g. st^ry-was, ^y^ry-wvg, w&*v=* 

2t5^e^y^^^m^u, r\ R 2 fi, as&srfc, 7kitjj§H\ ta^a-^ ta 
=^>S, ta-^a^;*-^ ry-Ag, ry-A^v'g, ry-A^i-g, ry— 
/wtm/H, ry— ;w7;p3^s, ry— /vr/^/WS, ry— /vta^—a- 

fVA'ttZ'M, m&i/VA'yt*>'& ry—A^A^-A^i/g. ta^a 

, T/i^drv^ x/i^A-^g, ry— Ag, ry— ry 

— /i^;*-g x ry— ;w7;i^;i'S > Ty— ;V7;V3^rVS, ry— ATA^rA^g, 

td-wv-^^s, ry— ^TA^-zvg, ry/vg. r^/g, g&r^/g. *>y 
e^v'y^s, i/y/M-^>s, fi&v'yA^v'g, ry— ;^;v7^-^t 

3^>g> TA*'Sl'XA'7*~A'tt'>& > fi&zKyAg, lfliiOtfi5(fSSS*fe«^^n 
[6] T!E5£(6)-C^£*LS, 
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( R 5)XR 2 R 1 Si (R 4 ) 
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(6) 



^(6) 7km®^\ /^p^VI^, r/^^v-s, t/^^^-s, ry- 

T])-^*m. w^m. m^v^m, ^^^m, 

/V^£r^U R\ R 2 tt^A£t-, 7kmB.^s TA^rJV^ T/V^i/^ T^jV^ir 

Tv—si-m, 7!)-;^>s, T])—/]^*m, Tv—^T/>^m. ry— /v 

TAcj^S* ry— /VT/V^/P^^-S, Ty— ;V7/^;H, Ty— /VTA«*~ A- 

ryAS. T5/s, mmr^m, v'y/n, g&i/yA», v-yA^v^ 

i/y/W-^rv^ T^— A^A^^-Ar^S'S^ TA^A^A^—Zl^^rv-^ 1 

^ ta^v^, ta^a^;«, ry-/i^ ry-Ash^s, ry-A^;« 
, ry— ata^ax, ry— ATA=i3->m, ry— ata^a^S, ry— at 
/^^-/^, ry-ATA^-AS, ry/vx, r^/m, m^r^ym. ^ax, m 
m^v^m. v-y/^^rv^ wM^v^tt^m. ry-A^A^^/v^v^ 
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Hfc7] 
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SiR 1 R 2 X 



Ar 3 -^^- 



-AT 



(7) 



XR 2 R 1 Si (R 5 ), 



^(7)4>x xWu **JDSH\ ^n^S^, Ty^^v-S, Tyv^/vf-^S, ry- 

;^dr^s, ry-/i^«, >-y^&, m^yv^m. m&xpy- 
Ar 3 « N ry— /v-ss, gmry-/vs> 2#o^-y=fry-^>-s, 2#(D 

7/^^>m. ta**/i&*&. rv-^m, rv—^ttism. td-a&x- 

m, Ty— /V7A^cA>^ TV—^T/^^>m. TV— a^ta^-a^-*^ TV— A* 
T;V*r~;V^ TV— ASTA**~A>m* TV s^m. g^T^yS, ^/H, 

e^y/ws, i/y/vtt^m, mw^v/^^ym. 7u-;v^7*=^i/s 

, Tkasig^ 7M;vs, r/w=«^r^s, tvv^a-^s, ry-/vs, ry— /w^r 
v-s, ry-/^^-s, Ty-/vr/v^s, ry— /i/7;^^>s, ry-yvr^ 

A^-Urm, TV—A'7A'tr~A'& TV—/^T/V^/vm. TV/l-m. T^/m, ffi& 

7$;m. isv/^m. i^y/H, isVAtti/m* m^yv/^^ym. tv-/^ 

[8] Tte^;(8)-e^$n5. 
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SiR 1 R 2 X 



(R4) n XR 2 R 1 Si (R 5 ) Q 
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(8) 



5^(8) Xte, 7KMi\ Apyygf, T/K^v^, T/V*A^*&. TV- 

>var*ci/^ rv-^*m, v-D/vffi, m^v^m, x^^m, *tc\*w.&x 

^>^g£^U R\ R 2 te*feiL^ 7k«H\ T/^/VS, T/^^VS, T/V* 

/v^-jrm. ry— 7y-7^ ^ rv'S^ ry— a^*-x> ry— /vta^/vs, ^ 
rvspm. T*/m, m^r^/m, ^v^m, g&^y/^ v-y/^^s 

^-s, ry-/vr/^;vS^ ry— /vt/k^v-S^ ry— /vt/^/v^^-S, ry- 
/kt/^~a^ ry-/vr/v^^S> ry/vs, r^ys, g^r^/^ ^y/vs 
, g&v-y/^ ^y/^^-^s, g^vy/^^^s, ry— /w^*— 

[io] it Mmi^mv^mmmm n MtW4©^triM, &mm5tn\t%. 
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— /v^-dfv-^, ry— /i^j-s, ry— /wtm/ws, ry— a-tvi^^s, ry— 
[13] TIE^(ii)-r?^$tb§, 



_h|B^(ll) R\ R 2 }»al^, *§(fjD§^ t/V^S, T/^dri/l, T/^/P 

^f-s* ry— Ty—/vtti/m, TV—s^^-m, TV—^T/^/vm, rv 
-^m. TV/um, T^ym, m&T^/m, ^v^m, g&^y^s. ^y/w^i, 
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„ ry— /i-T/i^/i^, ry— A'TA**^^ ry— /pr/i^i^^s, ry— /wr 

<?Vj^£^U R\ R 7 f«35r{C N TKmi^^, T/^/l-X, TVs^m, ffi&Ty- 

Wbi2] 



±15^(12) f , R\ R 2 te®LxL^ zKUtMT-. T/l^/l-g. T/V=^>^ T/V^ 

ry-/i^ ry-/i^-3->s, ry-zi^M-s. ry-/vT/^/i-s. ry 
ry^s, r^y« N e&r^y^ ^y/^s, m^>v^m. ^v^tt^m, 

^ T/^^ym, t^a^s. xy—A-HL ry— /v^v-x, ry— 

, ry— ^7^^/H, ry— ata^^s, ry— ^7M;WS, ry— /kt 



R 6 R 7 



\ / 
.Si. 




(12) 
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^m+z^u r\ R 7 m&$L^ Tkmm*. r^^m, ry-^s, mmrv— 

—/VT/^/^M, TV—iVT^^s^ TV—iVT/vsr^/v^ Ty—jvT^—sv 
[15] TfB^dS)^^^^ 

Wbi3] 

X 



SiR 1 R 2 




(13) 



_tfE5£(i3) r\ R 2 te3£3:^ fcrnw^, T/^/um, T^^m, T/v^/v 

^*m, rv-^m. Tv—s^tti/m. rv—^ytm, ry-^r/v^s, ry 
Ty^m, r^/m, gmr^/s, i/v^m. wm^v^m, ^v^^m. 

T})—/vT/p*r~/]sm. T])—/isT/v*-/]sm. rv/vm. g&v-y/w 

7i/;uM. ^tci-iliS5(DM^^M^i-^\ &5l^3R\ R 9 f£2#(DlfTy— /V 
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[16] TIES:(14)t?33%*tlS, 



±IS^(14) R\ R 2 f«35r^, Tkmm*. T;v*;vm, T^^m. TA^f-A* 

TV— sum, 7v—/\'tti/m* rv—/i^*m, rv-^r^^m, rv 

-;vm, r])A^m, r^/m. m&T^/m, ^v/>m. sm^y^s, i/y/M-^s, 
m^yvAssf^ym, rv—^^y^/^^y&, 7wwt=/^>i 

Tv-A^m, m^TD-^m. im<Dmmmm. im<DW&mmmm. r/^^y 
s, TV-^^ym. TV—svY/^/vm, rv—^T/^^ym. rv-^r^ 

Tv—^mz^, r\ r 9 {«az:^ n 7^m^. t/v*jv& s r/^^ym. ta-* 
/u?-jrm. TD—/^m. s&ry— /vs. T])—/^T/^/^m, ry— /vr/v-jr^/^s 

mmm&&^-ri)\ &^«r 8 . R^mfD^rv-^m^-r^t^mtir^ 
[n] Tfest(i5)-e^£*x5, 
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R 8 R 9 



(15) 



R 6 R 7 



R 6 R 7 



fts> tv— /H, ry-zv^v'S, ry— /v^s, ry— ;i/7;^;H, ry 
— /vT/^^ym, tv—ast/v^as?*^ tv—a^t;v^;v^ tv-^t/v* 
-/^m. rv^m. r^/m. m&r^m, i^v^rn. mm^v^m. uv^^ym, 

m, Tv—^^ym, T])-/vr^;um, TV—^T/^^m, tv—^t/vt 

TV— /vt;v^;v^ ^fcf*ry^S^i-^\ fc<5lM*R\ R 7 te2«<Dtf 

tv—^~&. gmry-^s, ry-^T/v^s, ry-z^T/v^^^s 
, tv— ?vt)v*=-)v^ TV/^m. v'y/n, g^v-y/ps, r^s, £fcteHffi£> 
&5v^r\ R 9 fe2fa(D\?Tv-^m&^'rz.b*¥?mb-rz>^ 

[18] TfB^:(16)T^$^, 
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^*m, TV—s^m. Tv—s^tt^m, rv—^^rm, Tv-^r^^m. tv 

Tv^m, r*;m. m&T^ym. i^u^m. m^yv/vm, ^v^tt^m. 

, im(DMmmmtt'te^vff>mtt^u r\ R 9 m&±u^ mum*. 

Tv—;uT^-/vm, Tv—^T/^-svm, ru/^m. ^j/^m, ww^y^ 

[19] TIE5£(l7)-e^£*v5, 

Utnl 
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_LiB5*;(i7) r\ r 2 j»:&^ Tkmm*. T;^;H, r/va^S, TA^A 
^-a-ak ry-A^ ry-A^^ak ry-A^a-au ry-A'T/i^/i^ ry 
-/vT^a^i, Ty-A-TA^-A^S. ry-/vr/^^A£. ry— /vta** 
- ; vm, Tv^m. r^/m. m&r$sm. ^^m, e&vyA-a, wvttism. 

s ^ ry— as. g&ry— Hffi<£>g^1t^#S. t/i^^ 
^ ry— /v^v^s, ry-ATA^rAS, ry— /vr/^^S^ ry— a-tvi^ 
-a-s, ry-ATA^^, ^»ry/vS=Sr^"t-*N*>sv>ttR fl . R 7 f22#otr 
ry-/vS£^u r\ R 9 ra3ft:fcfc* *5S§JBf^ t/^as, ta^^S. ta^ 
a^-^s, ry-A», mmry-AS, ry-AT/v^A^ ry-/vr/v^=/^ 
^ ry-/KTA^AS. ryAS. vy/v^, ti^^v*, r^s, ^fc^iffio 

[20] TfB^(l8)-T?^:$tb6, 

Mbi8] 
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±ib^: (is) 4>s r\ Rtaj&^t^ frmm.*. T/^/i-m. r^^m. ta**a> 
?-*m, tv—;i>&. ry-svttism. Tv—^jrm, rv—^r^/vm. ry 

=-/vm. Tv^m. T^;m, m&7*;m. v-y/vs, i^d/h, v^a^^s. 

ry— A-^vg, ry— a-ta^a^, ry— /vr/v=^vs. ry— ^7/^ 
=M V ry— A'Ta^^s. ^fc«ry/^%^i-^\ &5v>f*R\ R 7 te2« otr 
ry— a-s&^u r\ R 9 te24i3:^ Tk^M^. ta^/vs, ta^v^ T/v* 
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